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Z0OOM LENS AND IMAGING APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims priority under 35 U.S.C. §
119 to Japanese Patent Application No. 2019-059477, filed
on Mar. 26, 2019. The above application is hereby expressly
incorporated by reference, in its entirety, into the present
application.

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present disclosure relates to a zoom lens and an
imaging apparatus.

2. Description of the Related Art

In the related art, a five-group lens system is known as a
zoom lens used in a broadcast camera, a movie camera, a
digital camera, and the like. For example, JP2015-230449A
discloses a zoom lens which comprises, in order from an
object side to an image side, a first lens group having a
positive refractive power, a second lens group having a
negative refractive power, a third lens group, a fourth lens
group, and a fifth lens group having a positive refractive
power, and in which the second lens group, the third lens
group, and the fourth lens group move during zooming.

SUMMARY OF THE INVENTION

In recent years, a camera with a larger sensor size than the
related art has been used in order to obtain a high image
quality, and there is a need for a lens system having a large
image circle for corresponding with such a camera. In
addition, there is an increasing demand for image definition,
and the lens system is required to have optical performance
for corresponding with a pixel pitch equal to or less than the
related art even in a case where the sensor size increases. On
the other hand, in consideration of operation at an imaging
site, there is a demand for avoiding a significant increase in
size compared to a lens system that has been used in the
related art.

The five-group lens system described in JP2015-230449A
has a large lateral chromatic aberration and a small image
circle. In a case where the five-group lens system described
in JP2015-230449A is proportionally enlarged and thus
realizes favorable optical performance so as to correspond
with an image circle having a size desired in recent years, the
overall length of the lens system becomes long.

The present disclosure has been made in view of the
above circumstances, and an object thereof is to provide a
zoom lens having a large image circle and favorable optical
performance while suppressing a size of the entire system,
and an imaging apparatus comprising the zoom lens.

A zoom lens according to an aspect of the present dis-
closure consists of, in order from an object side to an image
side: a first lens group that has a positive refractive power;
a second lens group that has a negative refractive power; a
third lens group that has a positive refractive power; a fourth
lens group that has a positive refractive power; and a fifth
lens group that has a positive refractive power, wherein
during zooming from a wide-angle end to a telephoto end,
the first lens group and the fifth lens group remain stationary
with respect to an image plane, the second lens group moves
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to an image side, and the third lens group and the fourth lens
group move along an optical axis while changing a distance
with each of adjacent lens groups, wherein the first lens
group consists of, in order from an object side to an image
side, a first a lens group that remains stationary with respect
to an image plane during focusing and has a negative
refractive power, a first b lens group that moves along an
optical axis during focusing and has a positive refractive
power, and a first ¢ lens group that remains stationary with
respect to an image plane during focusing and has a positive
refractive power, and wherein the second lens group
includes one positive lens and one or more negative lenses
successively in order from a most object side to an image
side.

Among the negative lenses included in the second lens
group of the zoom lens of the above described aspect, for the
negative lens having a largest Abbe number based on a d
line, assuming that an Abbe number based on a d line is vn
and a partial dispersion ratio between a g line and an F line
is On, it is preferable that the following Conditional Expres-
sion (1) is satisfied, it is more preferable that the following
Conditional Expression (1-1) is satisfied, and it is still more
preferable that the following Conditional Expression (1-2) is
satisfied.

0.01<61—(0.6483-0.001802xv#)<0.08 o)

0.02<6n—(0.6483-0.001802xv#)<0.07 1-1)

0.03<61—(0.6483-0.001802xv#)<0.07 1-2)

It is preferable that among the negative lenses included in
the second lens group of the zoom lens of the above
described aspect, the negative lens having a largest Abbe
number based on a d line is disposed on an image side of the
positive lens to be successive to the positive lens.

In the zoom lens of the above described aspect, it is
preferable that the positive lens and the negative lens
disposed on an image side of the positive lens to be
successive to the positive lens are cemented with each other
to form a cemented lens.

In a case where the zoom lens of the above described
aspect has the cemented lens, assuming that an Abbe number
of the positive lens of the cemented lens based on a d line
of'is vpl, a partial dispersion ratio between a g line and an
F line of the positive lens of the cemented lens is 6pl, an
Abbe number of the negative lens of the cemented lens
based on a d line is vnl, and a partial dispersion ratio
between a g line and an F line of the negative lens of the
cemented lens is Onl, it is preferable that the following
Conditional Expressions (2) and (3) are satisfied. Further, in
addition to satistying Conditional Expressions (2) and (3), it
is more preferable that at least one of the following Condi-
tional Expression (2-1) or (3-1) is satisfied.

35<vnl—vp1<70 )

~0.09<611-6p1<—0.03 3)

45<vnl-vp1<70 2-1)

~0.08<611-8p1<—0.04 (3-1)

In the zoom lens of the above described aspect, assuming
that a focal length of the second lens group is f2 and a focal
length of the positive lens is fp1, it is preferable to satisty the
following Conditional Expression (4), and it is more pref-
erable to satisfy the Conditional Expression (4-1).

0.3<|2/fp11<0.65 @

0.4<|2/fp11<0.65 @-1)
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It is preferable that the second lens group of the zoom lens
of the above described aspect consists of two or more
positive lenses and three or more negative lenses.

An imaging apparatus according to another aspect of the
present disclosure comprises the zoom lens of the above
described aspect of the present disclosure.

In the present specification, it should be noted that the
terms “consisting of ~” and “consists of ~” mean that the
lens may include not only the above-mentioned elements but
also lenses substantially having no refractive powers, optical
elements, which are not lenses, such as a stop, a filter, and
a cover glass, and mechanism parts such as a lens flange, a
lens barrel, an imaging element, and a camera shaking
correction mechanism.

In addition, the term “~ group that has a positive refrac-
tive power” in the present specification means that the group
has a positive refractive power as a whole. Likewise, the
term “~ group having a negative refractive power” means
that the group has a negative refractive power as a whole.
The term “a lens having a positive refractive power” and the
term “a positive lens” are synonymous. The term “a lens
having a negative refractive power” and the term “a negative
lens” are synonymous. The “lens group” is not limited to a
configuration using a plurality of lenses, and may consist of
only one lens.

The sign of the refractive power and the surface shape of
a lens including an aspheric surface are considered in terms
of the paraxial region unless otherwise noted. A compound
aspheric lens (a lens which is integrally composed of a
spherical lens and a film having an aspheric shape formed on
the spherical lens, and functions as one aspheric lens as a
whole) is not considered as a cemented lens, and is treated
as a single lens.

The “focal length” used in a conditional expression is a
paraxial focal length. The value used in a conditional
expression is a value in the case of using a d line as a
reference in a state of being focused on an object at infinity,
in addition to a partial dispersion ratio. Assuming that
refractive indexes of a lens with respect to a g line, an F line,
and a C line are Ng, NF, and NC, respectively, a partial
dispersion ratio OgF between the g line and the F line of the
lens is defined as 0gF=(Ng-NF)/(NF-NC). The “d line”, “C
line”, “F line”, and “g line” described in this specification
are bright lines, the wavelength of the d line is 587.56 nm
(nanometers), the wavelength of the C line is 656.27 nm
(nanometers), the wavelength of the F line is 486.13 nm
(nanometers), and the wavelength of the g line is 435.84 nm
(nanometers).

According to the present disclosure, it is possible to
provide a zoom lens having a large image circle and favor-
able optical performance while suppressing a size of the
entire system, and an imaging apparatus comprising the
zoom lens.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram showing a cross-sectional view of a
configuration of a zoom lens according to an embodiment of
the present disclosure and a movement locus thereof, cor-
responding to a zoom lens of Example 1 of the present
disclosure.

FIG. 2 is a cross-sectional view showing configurations
and rays of the zoom lens shown in FIG. 1 in each zoom
state.
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FIG. 3 shows respective aberration diagrams of the zoom
lens according to Example 1 of the present disclosure.

FIG. 4 is a diagram showing a cross-sectional view of a
configuration of a zoom lens according to Example 2 of the
present disclosure and a movement locus thereof.

FIG. 5 shows respective aberration diagrams of the zoom
lens according to Example 2 of the present disclosure.

FIG. 6 is a diagram showing a cross-sectional view of a
configuration of a zoom lens according to Example 3 of the
present disclosure and a movement locus thereof.

FIG. 7 shows respective aberration diagrams of the zoom
lens according to Example 3 of the present disclosure.

FIG. 8 is a diagram showing a cross-sectional view of a
configuration of a zoom lens according to Example 4 of the
present disclosure and a movement locus thereof.

FIG. 9 shows respective aberration diagrams of the zoom
lens according to Example 4 of the present disclosure.

FIG. 10 is a diagram showing a cross-sectional view of a
configuration of a zoom lens according to Example 5 of the
present disclosure and a movement locus thereof.

FIG. 11 shows respective aberration diagrams of the zoom
lens according to Example 5 of the present disclosure.

FIG. 12 is a schematic configuration diagram of an
imaging apparatus according to an embodiment of the
present disclosure.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Hereinafter, embodiments of a zoom lens of the present
disclosure will be described in detail with reference to the
drawings. FIG. 1 is a diagram showing a cross-sectional
view of a configuration and a movement locus of a zoom
lens according to an embodiment of the present disclosure at
a wide-angle end. FIG. 2 is a cross-sectional view showing
configurations and rays of the zoom lens in each zoom state.
The example shown in FIGS. 1 and 2 correspond to a zoom
lens of Example 1 to be described later. FIGS. 1 and 2 show
states of being focused on an object at infinity, a left side
thereof is an object side, and a right side thereof is an image
side. In FIG. 2, an upper part labeled by “WIDE” shows a
wide-angle end state, and a lower part labeled by “TELE”
shows a telephoto end state. FIG. 2 shows rays including
on-axis rays wa and rays with the maximum angle of view
wb in a wide-angle end state, and on-axis rays to and rays
with the maximum angle of view tb in a telephoto end state.
Hereinafter, description will be given mainly with reference
to FIG. 1.

FIG. 1 shows an example in which, assuming that a zoom
lens is applied to an imaging apparatus, an optical member
PP having a parallel plate shape is disposed between the
zoom lens and an image plane Sim. The optical member PP
is a member assumed to include various filters, a cover glass,
and/or the like. The various filters include, for example, a
low pass filter, an infrared cut filter, a filter that cuts a
specific wavelength region, and the like. The optical mem-
ber PP has no refractive power, and in the present disclosure,
the optical member PP may be omitted.

The zoom lens of the present disclosure consists of, in
order from an object side to an image side along an optical
axis Z, a first lens group G1 that has a positive refractive
power, a second lens group G2 that has a negative refractive
power, a third lens group G3 that has a positive refractive
power, a fourth lens group G4 that has a positive refractive
power, and a fifth lens group G5 that has a positive refractive
power. By configuring a most-object-side first lens group G1
with a positive lens group, an overall length of a lens system
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can be shortened, which is advantageous for downsizing. In
addition, by configuring a most-image-side fifth lens group
G5 with a positive lens group, it is possible to suppress an
increase in an incidence angle of a principal ray of an
off-axis ray to an image plane Sim, thereby to suppress
shading.

In the example shown in FIG. 1, the first lens group G1
consists of eight lenses .11 to L.18 in order from an object
side to an image side, the second lens group G2 consists of
five lenses 1.21 to [.25 in order from an object side to an
image side, the third lens group G3 consists of three lenses
L.31 to .33 in order from an object side to an image side, the
fourth lens group G4 consists of an aperture stop St and three
lenses 1.41 to [.43 in order from an object side to an image
side, and the fifth lens group G5 consists of seven lenses [.51
and 157 in order from an object side to an image side.
Meanwhile, in the zoom lens of the present disclosure, the
number of lenses composing each lens group may be dif-
ferent from the number in the example shown in FIG. 1. In
addition, the aperture stop St shown in FIG. 1 does not show
its shape, but shows its position in a direction of an optical
axis.

In the zoom lens of the present disclosure, it is configured
such that during zooming from a wide-angle end to a
telephoto end, the first lens group G1 and the fifth lens group
G5 remain stationary with respect to an image plane Sim, the
second lens group G2 always moves to an image side, and
the third lens group G3 and the fourth lens group G4 move
along an optical axis Z while changing a distance with each
of adjacent lens groups. In FIG. 1, under the second lens
group G2, the third lens group G3, and the fourth lens group
G4, movement loci of the respective lens groups during
zooming from a wide-angle end to a telephoto end are
schematically indicated by arrows. It is possible that main
zooming is performed by moving the second lens group G2
having a negative refractive power, and fluctuation in an
image plane position due to zooming is corrected by moving
the third lens group G3 and the fourth lens group G4. Since
the third lens group G3 and the fourth lens group G4 move
relatively during zooming, it is easy to favorably suppress
fluctuation in a field curvature during zooming and fluctua-
tion in a spherical aberration during zooming. In addition,
the first lens group G1 and the fifth lens group G5 are
configured to remain stationary during zooming. In such a
configuration, a distance from a most-object-side lens sur-
face to a most-image-side lens surface does not change
during zooming, and it is possible to reduce fluctuation in
barycenter of a lens system. Thus, it is possible to improve
the convenience at the time of imaging.

The first lens group G1 consists of, in order from an object
side to an image side, a first a lens group Gla that remains
stationary with respect to an image plane Sim during focus-
ing and has a negative refractive power, a first b lens group
(15 that moves along an optical axis Z during focusing and
has a positive refractive power, and a first ¢ lens group Gle
that remains stationary with respect to an image plane Sim
during focusing and has a positive refractive power. With
such a configuration, it is easy to reduce a spherical aber-
ration and an on-axis chromatic aberration that occur during
focusing. A horizontal double-headed arrow noted below the
first b lens group G164 in FIG. 1 indicates that the first b lens
group G15 is a focus lens group that moves during focusing.

It is preferable that the first b lens group G15 consists of,
in order from an object side to an image side, a positive lens
having a convex surface facing an object side and a negative
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meniscus lens having a convex surface facing an object side.
In such a case, it is easy to suppress fluctuation in an off-axis
aberration during focusing.

As an example, in the example shown in FIG. 1, the first
a lens group Gla consists of three lenses [.11 to [L13 in order
from an object side to an image side, the first b lens group
G156 consists of two lenses L14 and L15 in order from an
object side to an image side, and the first ¢ lens group Glc
consists of three lenses .16 to .18 in order from an object
side to an image side. Meanwhile, in the zoom lens of the
present disclosure, the number of lenses composing each
lens group may be different from the number in the example
shown in FIG. 1.

The second lens group G2 is configured to include one
positive lens and one or more negative lenses successively
in order from a most object side to an image side. By
disposing the positive lens on a most object side of the
second lens group G2, the height of an off-axis ray in the
second lens group G2 can be reduced and the occurrence of
lateral chromatic aberration can be suppressed. By disposing
the negative lenses to be successive to a most-object-side
positive lens of the second lens group G2, it is advantageous
for correcting the lateral chromatic aberration.

Assuming that among the negative lenses included in the
second lens group G2, for a negative lens having a largest
Abbe number based on a d line, an Abbe number based on
a d line is vn and a partial dispersion ratio between a g line
and an F line is 6n, it is preferable that the following
Conditional Expression (1) is satisfied. By not allowing the
result of Conditional Expression (1) to be equal to or less
than a lower limit, it is advantageous for correcting a
secondary chromatic aberration. By not allowing the result
of Conditional Expression (1) to be equal to or more than an
upper limit, it is possible to select a material having an
appropriate Abbe number and it is easy to correct a primary
chromatic aberration. Further, in a case of a configuration in
which the following Conditional Expression (1-1) is satis-
fied, it is possible to obtain more favorable characteristics,
and in a case of a configuration in which the following
Conditional Expression (1-2) is satisfied, it is possible to
obtain still more favorable characteristics.

0.01<61—(0.6483-0.001802xv#)<0.08 o)

0.02<6n—(0.6483-0.001802xv#)<0.07 1-1)

0.03<61—(0.6483-0.001802xv#)<0.07 1-2)

It is preferable that among the negative lenses included in
the second lens group G2, a negative lens having a largest
Abbe number based on a d line is disposed on an image side
of a most-object-side positive lens of the second lens group
G2 to be successive to the positive lens. That is, it is
preferable that among the negative lenses included in the
second lens group G2, a negative lens having a largest Abbe
number based on a d line is disposed on a most object side
among the negative lenses of the second lens group G2. In
such a case, it is easy to suppress the occurrence of a lateral
chromatic aberration on the wide angle side.

It is preferable that the most-object-side positive lens of
the second lens group G2 and the negative lenses disposed
on an image side of the positive lens to be successive to the
positive lens are cemented with each other to form a
cemented lens. By disposing the cemented lens formed by
cementing the positive lens and the negative lens in order
from an object side on a most object side of the second lens
group (G2, it is easy to favorably correct a lateral chromatic
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aberration while suppressing a thickness of the second lens
group G2 on the optical axis.

In a configuration in which the cemented lens is disposed
on a most object side of the second lens group G2, assuming
that an Abbe number of the positive lens of the cemented
lens based on a d line of is vpl, a partial dispersion ratio
between a g line and an F line of the positive lens of the
cemented lens is Opl, an Abbe number of the negative lens
of the cemented lens based on a d line is vnl, and a partial
dispersion ratio between a g line and an F line of the negative
lens of the cemented lens is 6nl, it is preferable that the
following Conditional Expressions (2) and (3) are satisfied.
By satisfying both Conditional Expressions (2) and (3), it is
easy to favorably correct a primary chromatic aberration and
a secondary chromatic aberration on a telephoto side. Fur-
ther, in addition to satisfying Conditional Expressions (2)
and (3), in a case of a configuration in which at least one of
the following Conditional Expression (2-1) or (3-1) is sat-
isfied, it is possible to obtain more favorable characteristics.

35<vnl—vpl<70 )

~0.09<611-6p1<-0.03 3)

45<vnl-vpl<70 1)

~0.08<611-0p1<-0.04 3-1)

In addition, assuming that a focal length of the second
lens group G2 is f2 and a focal length of a most-object-side
positive lens of the second lens group G2 is fpl, it is
preferable that the following Conditional Expression (4) is
satisfied. By not allowing the result of Conditional Expres-
sion (4) to be equal to or less than a lower limit, a height of
an off-axis ray in the second lens group G2 is not increased,
and thus it is easy to reduce a lateral chromatic aberration.
By not allowing the result of Conditional Expression (4) to
be equal to or more than an upper limit, a refractive power
of' a most-object-side positive lens of the second lens group
G2 is allowed to be prevented from becoming excessively
strong. As a result, it is easy to correct various aberrations.
In addition, in a case of a configuration in which the
following Conditional Expression (4-1) is satisfied, it is
possible to obtain more favorable characteristics.

0.3<|2/fp11<0.65 @

0.4<|12/fp11<0.65 (4-1)

The second lens group G2 may be configured to consist of
two or more positive lenses and three or more negative
lenses. In such a case, by dividing a negative refractive
power of the second lens group G2 into a plurality of lenses,
it is possible to suppress the occurrence of an aberration, to
correct a chromatic aberration occurred in each negative lens
by the positive lens, and to suppress aberration fluctuation
during zooming.

For example, the second lens group G2 can be configured
to consist of, in order from an object side, a first cemented
lens in which a positive lens and a negative lens are
cemented in order from an object side, a second cemented
lens in which a negative lens and a positive lens are
cemented in order from an object side, and a negative lens.
As an example, in the example shown in FIG. 1, the first
cemented lens consists of a biconvex lens and a biconcave
lens, the second cemented lens consists of a negative lens
having a concave surface facing an image side and a positive
meniscus lens having a convex surface facing an object side,
and a most-image-side negative lens of the second lens
group consists of a biconcave lens.
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In addition, in the example shown in FIG. 1, the aperture
stop St is disposed in the fourth lens group G4, and a
distance between the fourth lens group G4 and the fifth lens
group G5 at a wide-angle end is longer than a distance
between the fourth lens group G4 and the fifth lens group G5
at a telephoto end. With such a configuration, it is possible
to position a position of the aperture stop St at a wide-angle
end closer to the object side than a position of the aperture
stop St at a telephoto end, and thus it is possible to position
an entrance pupil position at a wide-angle end closer to an
object side than an entrance pupil position at a telephoto end.
Accordingly, it is easy to suppress increase in an outer
diameter of the first lens group G1 while inhibiting an
overall length of the lens system from becoming long.

The above-mentioned preferred configurations and avail-
able configurations may be optional combinations, and it is
preferable to selectively adopt the configurations in accor-
dance with required specification. According to technology
of the present disclosure, it is possible to realize a zoom lens
having a large image circle and favorable optical perfor-
mance while suppressing a size of the entire system. Further,
“an image circle is large” means that a diameter of an image
circle is larger than 43.2.

Next, numerical examples of the zoom lens of the present
disclosure will be described.

Example 1

FIG. 1 shows a configuration and movement locus of a
zoom lens of Example 1, and an illustration method and a
configuration thereof are as described above. Therefore,
repeated description is partially omitted herein. The zoom
lens of Example 1 consists of, in order from an object side
to an image side, a first lens group G1 that has a positive
refractive power, a second lens group G2 that has a negative
refractive power, a third lens group G3 that has a positive
refractive power, a fourth lens group G4 that has a positive
refractive power, and a fifth lens group G5 that has a positive
refractive power. During zooming, the first lens group G1
and the fifth lens group G5 remain stationary with respect to
an image plane Sim, and the second lens group G2, the third
lens group G3, and the fourth lens group G4 move along an
optical axis Z while changing a distance with each of
adjacent lens groups. The first lens group G1 consists of, in
order from an object side to an image side, a first a lens
group Gla having a negative refractive power, a first b lens
group G154 having a positive refractive power, and a first ¢
lens group Glc¢ having a positive refractive power. During
focusing, only the first b lens group G156 moves along an
optical axis Z, and all other lens groups remain stationary
with respect to an image plane Sim. The first a lens group
Gla consists of three lenses L11 to L13 in order from an
object side to an image side, the first b lens group G1b
consists of two lenses .14 and .15 in order from an object
side to an image side, the first ¢ lens group Glc consists of
three lenses .16 to .18 in order from an object side to an
image side, the second lens group G2 consists of five lenses
121 to 125 in order from an object side to an image side, the
third lens group G3 consists of three lenses [.31 to [.33 in
order from an object side to an image side, the fourth lens
group G4 consists of an aperture stop St and three lenses [.41
to L.43 in order from an object side to an image side, and the
fifth lens group G5 consists of seven lenses .51 and 157 in
order from an object side to an image side. An outline of the
zoom lens of Example 1 has been described above.

Regarding the zoom lens of Example 1, Tables 1A and 1B
show basic lens data thereof, Table 2 shows specification
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and variable surface distances thereof, and Table 3 shows
aspheric coefficients thereof. Here, the basic lens data is
displayed to be divided into two tables of Table 1A and Table
1B in order to prevent one table from becoming long. Table
1A shows the first lens group G1, the second lens group G2,
and the third lens group G3, and Table 1B shows the fourth
lens group G4, the fifth lens group G5, and the optical
member PP. Tables 1A, 1B, and 2 show data in a state of
being focused on an object at infinity.

In Tables 1A and 1B, the column of Sn shows a surface
number. A most-object-side surface is the first surface, and
the surface numbers increase one by one toward an image
side. The column of R shows radii of curvature of the
respective surfaces. The column of D shows surface dis-
tances on an optical axis between the respective surfaces and
the surfaces adjacent to an image side. The column of Nd
shows a refractive index of each constituent element with
respect to the d line, the column of vd shows an Abbe
number of each constituent element based on the d line, and
the column of 6gF shows a partial dispersion ratio between
the g line and the F line of each constituent element.

In Tables 1A and 1B, a sign of a radius of curvature of a
surface having a convex surface facing an object side is
positive and a sign of a radius of curvature of a surface
having a convex surface facing an image side is negative.
Table 1B also shows the aperture stop St and the optical
member PP. In Table 1B, in the column of a surface number
of a surface corresponding to the aperture stop St, the
surface number and a term of (St) are noted. In Tables 1A
and 1B, the variable surface distances during zooming are
referenced by reference signs DD| |, and are written into
columns of D, where object side surface numbers of dis-
tances are noted in [ ].

In Table 2, values of a zoom ratio Zr, a focal length f, an
F number FNo., a maximum total angle of view 2w, a
maximum image height IH, and a variable surface distance
during zooming are shown based on the d line. (°) in the
column of 2w indicates that a unit thereof is a degree. In
Table 2, values in a wide-angle end state and a telephoto end
state are respectively shown in the columns labeled by
WIDE and TELE.

In the basic lens data, a surface number of an aspheric
surface is marked with *, and the numerical value of a
paraxial radius of curvature is described in the column of a
radius of curvature of the aspheric surface. In Table 3, a
surface number of an aspheric surface is shown in the
column of Sn, and the numerical value of the aspheric
coeflicient for each aspheric surface is shown in the columns
of KA and Am (m is an integer of 3 or more and varies
depending on the surface). The numerical value “E+n” (n:
integer) of the aspheric coefficient in Table 3 means “x10%"".
KA and Am are aspheric coefficients in an aspheric expres-
sion represented by the following expression.

Zd=CxI?/{1+(1-Kdx C*xh2)\ 2} +Zdmxh™

Where,
Zd: aspheric depth (a length of a perpendicular line drawn
from a point on an aspheric surface of a height h to a plane
perpendicular to an optical axis in contact with an aspheric
vertex)
h: height (a distance from an optical axis to a lens surface)
C: reciprocal of paraxial radius of curvature
KA, Am: aspheric coefficient, and
2 in the aspheric expression means the sum of m.

In data of each table, a degree is used as a unit of an angle,
and mm (millimeter) is used as a unit of a length, but
appropriate different units may be used since the optical
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system can be used even in a case where the system is
enlarged or reduced in proportion. Further, each of the
following tables shows numerical values rounded off to
predetermined decimal places.

TABLE 1A
Example 1
Sn R D Nd vd OgF
1 635.85687 2.900 1.48749 7024  0.53007
2 84.82438 1.793
*3 87.86309 8.493 1.85000  27.03 0.60935
4 216.23584 5.966
5 -483.34168 2.500 1.90265 3577 0.58156
6 165.52407 2.946
7 180.38340 10.407 1.53775 74.70 0.53936
8 -198.00903 0.120
9 143.26123 2.460 1.80518  25.46 0.61572
10 104.68399 23.548
11 103.49980 2.500 1.84666  23.80 0.62155
12 78.30285 12.975 1.43700  95.10 0.53364
13 -945.64008 0.120
*14 78.80183 9.269 1.53775 74.70 0.53936
15 404.64010 DDJ[15]
16 84.74415 7.007 1.71736  29.52 0.60483
17 -105.29570 0.910 1.43700  95.10 0.53364
18 64.21500 4.216
19 -696.01274 0.810 1.80400  46.53 0.55775
20 37.26187 3.820 1.80518  25.46 0.61572
21 73.04376 5.685
22 -56.97749 1.000 1.90043 37.37 0.57668
23 191.39800 DDJ[23]
24 219.72433 3.895 1.84850  43.79 0.56197
25 -133.61317 0.120
26 314.29080 4.197 1.53775 74.70 0.53936
27 -100.17207 1.310 1.84661 23.88 0.62072
28 -450.21790 DDJ[28]
TABLE 1B
Example 1
Sn R D Nd vd OgF
29(St) @ 1.264
30 101.75400 3.474 1.56883 56.04  0.54853
31 -3223.37330 0.120
32 59.24167 9.429 1.53775 7470 0.53936
33 -54.26328 0.800 1.90043 37.37  0.57668
34 122.12441 DD[34]
35 112.18810 1.200 1.59282 68.62  0.54414
36 72.07593 7.336 1.59270 35.31 0.59336
37 -69.30383 0.120
38 43.98928 7.187 1.53775 7470 0.53936
39 -681.51453 0.700 1.87070  40.73 0.56825
40 39.63685 3.045
41 142.09020 3.566 1.51860 69.89  0.53184
42 -190.64442 23.636
43 -34.25938 0.810 1.55032 75.50  0.54001
44 286.70593 3.044 1.84661 23.88  0.62072
45 -119.04366 1.000
46 @ 2.620 1.51680 64.20  0.53430
47 @ 39.843
TABLE 2
Example 1
WIDE TELE
Zr 1.0 3.0
f 80.038 241.714
FNo. 2.76 3.36
2m(°) 32.2 10.6
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TABLE 2-continued
Example 1
WIDE TELE
IH 23.15 23.15
DDJ15] 2.787 59.245
DDJ[23] 35.458 1.115
DDJ[28] 19.852 7.867
DDJ[34] 17.889 7.759
TABLE 3
Example 1
Sn 3 14
KA 1.0000000E+00 1.0000000E+00
A4 6.2324088E-08 —8.9421762E-08
A6 —6.8897292E-12 1.9234241E-12
A8 8.7272717E-15 -1.1060557E-14
Al0 —3.7757721E-18 4.2371881E-18
Al2 6.5123320E-22 —8.9972553E-22

FIG. 3 shows an aberration diagram in a state of being
focused on an object at infinity through the zoom lens of
Example 1. In FIG. 3, in order from a left side, a spherical
aberration, an astigmatism, a distortion, and a lateral chro-
matic aberration are shown. In FIG. 3, an upper part labeled
by “WIDE” shows an aberration in a wide-angle end state,
and a lower part labeled by “TELE” shows an aberration in
a telephoto end state. In the spherical aberration diagram,
aberrations at the d line, the C line, the F line, and the g line
are indicated by the solid line, the long dashed line, the short
dashed line, and the chain line, respectively. In the astig-
matism diagram, an aberration in the sagittal direction at the
d line is indicated by the solid line, and an aberration in the
tangential direction at the d line is indicated by the short
dashed line. In the distortion diagram, an aberration at the d
line is indicated by the solid line. In the lateral chromatic
aberration diagram, aberrations at the C line, the F line, and
the g line are respectively indicated by the long dashed line,
the short dashed line, and the chain line. In the spherical
aberration diagram, FNo. indicates an F number. In other
aberration diagrams, o indicates a half angle of view.

Symbols, meanings, description methods, and illustration
methods of the respective data pieces according to Example
1 are the same as those in the following examples unless
otherwise noted. Therefore, in the following description,
repeated description will be omitted.

Example 2

FIG. 4 shows a configuration and a movement locus of the
zoom lens of Example 2. The zoom lens of Example 2 has
the same configuration as the outline of the zoom lens of
Example 1. Regarding the zoom lens of Example 2, Tables
4A and 4B show basic lens data thereof, Table 5 shows
specification and variable surface distances thereof, Table 6
shows aspheric coefficients thereof, and FIG. 5 shows aber-
ration diagrams thereof.
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TABLE 4A
Example 2
Sn R D Nd vd OgF
1 635.15805 2.900 1.48749 7024  0.53007
2 76.88429 1.927
*3 79.87321 9.658 1.85000  27.03 0.60935
4 173.99971 8.207
5 -424.51509 2.500 1.90265 3577 0.58156
6 184.06981 1.500
7 181.69397 10.492 1.53775 74.70 0.53936
8 -202.61114 0.120
9 135.41034 2.460 1.80518  25.46 0.61572
10 105.19566 21.710
11 103.51244 2.500 1.84666  23.80 0.62155
12 74.84931 13.887 1.43700  95.10 0.53364
13 -547.07592 0.120
*14 79.00358 9.160 1.53775 74.70 0.53936
15 411.30161 DDJ[15]
16 113.43496 6.819 1.71736  29.52 0.60483
17 -91.18431 0.810 1.43700  95.10 0.53364
18 85.48627 3.541
19 2230.66576 0.710 1.80400  46.53 0.55775
20 32.68367 4.613 1.80518  25.46 0.61572
21 69.27881 5.885
22 -52.73542 0.700 1.90043 37.37 0.57668
23 202.51249 DDJ[23]
24 208.26640 4.231 1.84850  43.79 0.56197
25 -116.75928 0.120
26 265.79196 4.225 1.53775 74.70 0.53936
27 -105.50772 0.800 1.84666  23.78 0.62054
28 -1295.05263 DDJ[28]
TABLE 4B
Example 2
Sn R D Nd vd OgF
29(St) @ 1.014
30 91.13147 4.004 1.56883 56.04  0.54853
31 @ 0.120
32 63.52914 9.715 1.53775 7470 0.53936
33 -53.46656 0.800 1.90043 37.37  0.57668
34 130.97903 DD[34]
35 126.75636 0.800 1.59282 68.62  0.54414
36 91.92086 6.327 1.59270 35.31 0.59336
37 -67.66397 0.223
38 45.62627 6.268 1.53775 7470 0.53936
39 -264.19931 0.700 1.84850  43.79  0.56197
40 42.03909 3.185
41 134.84179 2.792 1.56883 56.04  0.54853
42 -300.55752 26.750
43 -33.81179 0.710 1.43700 95.10  0.53364
44 145.70721 3.111 1.84661 23.88  0.62072
45 -359.15320 1.000
46 @ 2.620 1.51633 64.14  0.53531
47 @ 37.368
TABLE 5
Example 2
WIDE TELE
Zr 1.0 3.0
f 80.040 241.722
FNo. 2.76 3.35
2m(°) 32.2 10.6
IH 23.15 23.15
DDJ[15] 1.298 58.696
DDJ[23] 33.578 0.991
DDJ[28] 20.781 6.177
DD[34] 21.387 11.180
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TABLE 6 TABLE 7B-continued
Example 2 Example 3
Sn 3 14 S Sn R D Nd vd 0gF
KA 1.0000000E-+00 1.0000000E-+00 39 ~790.46716 0.700  1.87070  40.73  0.56825
A4 4.2682415E-08 ~7.8741326E-08 40 37.10259 4744
A6 ~2.2542646E-12 -5.4186755E-12 41 622.15676 3.905 151860  69.89  0.53184
A8 3.1353656E-15 ~2.4116194E-15 42 -67.80440  23.148
Al10 -9.9653872E-19 2.5484841E-19 43 ~34.20544 0.810  1.55032 7550  0.54001
Al2 1.0844131E-22 ~1.3512486E-22 10 44 198.50236 3.013  1.84661  23.88  0.62072
45 ~125.87949 2.000
46 @ 2620 1.51680 6420  0.53430
47 @ 38.561
Example 3
FIG. 6 shows a configuration and a movement locus of the 15 TABLE 8
zoom lens of Example 3. The zoom lens of Example 3 has
the same configuration as the outline of the zoom lens of Examble 3
Example 1. Regarding the zoom lens of Example 3, Tables
7A and 7B show basic lens data thereof, Table 8 shows WIDE TELE
specification and variable surface distances thereof, Table 9 20 7 10 30
shows aspheric coefficients thereof, and FIG. 7 shows aber- f 81.027 244,702
ration diagrams thereof. FNo. 2.76 3.30
20(°) 322 10.6
IH 23.15 23.15
TABLE 7A DD[15] 2041 62.993
25 DD[23] 32.862 0.994
Example 3 DDJ[28] 25.563 6.072
DD[34] 16.013 6.420
Sn R D Nd vd OgF
1 642.97278  2.900 1.48749 7024 0.53007
2 93.11328 1.100 30
*3 80.42162  8.618  1.84666  23.88  0.62182 TABLE 9
4 212.86324  7.091
5 -371.53014  2.500 1.90265 3577 0.58156 Example 3
6 172.97633 2.201
7 187.10445  11.130 1.53775 7470 053936 Sn 3 14
8 -182.41037  0.120 35
9 142.97249 2460  1.80518 2546  0.61572 KA 1.0000000E+00 1.0000000E+00
10 10811170 21708 A4 4.3978809E-08 ~7.6450943E-08
11 10679782 2.500  1.84666 2380  0.62155 A6 4.9176282E-12 -9:4030701E-12
12 75.61594  13.388 143700 9510  0.53364 A8 ~4.2033477E-15 -8.2856022E-16
3 101850156  0.120 Al10 2.4438428E-18 ~1.1581302E-19
*14 80.25963 9438  1.53775 7470 0.53936 Al2 -5.3226393E-22 ~1.4886920E-22
15 402.48254  DD[15] 40
16 77.09641 6.941 1.73800 3233 0.59005
17 -107.59890  0.910 141390  100.82  0.53373
18 6573720 3.853 Example 4
19 -935.39394  0.810 1.80400 4653 0.55775
20 3745461  3.024  1.80518 2546  0.61572 FIG. 8 shows a configuration and a movement locus of the
21 59.64383 6305 45 zoom lens of Example 4. The zoom lens of Example 4 has
22 -51.07866 1.000 1.81600 46.62  0.55682 - -
% 19232408 DD[3] the same configuration as the outline of the zoom lens of
24 272.85660 3.787 1.84850 43.79 0.56197 Example 1. Regarding the zoom lens of Example 4, Tables
25 -125.15392 0.120 10A and 10B show basic lens data thereof, Table 11 shows
26 420.84130 4795 153775 7470 053936 specification and variable surface distances thereof, Table 12
;; _;g;gg?g ])1].)3[;%] 1.84661 2388 06207250 ghows aspheric coefficients thereof, and FIG. 9 shows aber-
ration diagrams thereof.
TABLE 10A
TABLE 7B
55 Example 4
Example 3
Sn R D Nd vd 0gF
Sn R D Nd vd OgF
1 649.99488 2.900 148749 7024  0.53007
29(St) @ 1.241 2 93.22164 1.101
30 133.96017 3.627 156883 5604 054853 *3 90.29764 8.359 1.84666  23.88  0.62182
31 -327.96392 0.120 4 218.54936 6.549
32 60.05688 9.224 1.53775 7470  0.53936 5 ~350.14459 2.500 1.90265 3577  0.58156
33 -59.02377 0.800 1.90043 3737 0.57668 6 173.74632 3.299
34 117.14418  DD[34] 7 191.08646 10.493 153775 7470 053936
35 60.86232 1.200 1.59349  67.00  0.53667 8 ~183.48858 0.120
36 47.48298 7.375 1.59270 3531 0.59336 9 145.56773 2.460 1.80518 2546  0.61572
37 -124.74716 1.556 65 10 110.93434 21.737
38 47.02490 6.555 1.53775 7470  0.53936 1 109.30382 2.500 1.84666  23.80  0.62155
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TABLE 10A-continued TABLE 12-continued
Example 4 Example 4
Sn R D Nd vd 0gF s Sn 3 14
12 76.69036 13.116 143700 9510  0.53364 A8 1.8425175E-15 -1.1762874E-14
13 -1270.71582 0.120 Al0 -3.4323967E-19 4.6800143E-18
*14 79.71062 9.784  1.53775 7470  0.53936 Al2 -2.2370932E-23 -9.5196151E-22
15 519.34539  DDJ[15]
16 77.67278 7.650 174950 3533 0.58189
17 -93.00427 0.910 149700  81.54 053748 1o
18 64.20065 4.041 Example 5
19 ~1624.45869 0.810 172916 54.68  0.54451
20 37.87836 3.239 175211 25.05  0.61924 .
51 587196 6.636 FIG. 10 shows a configuration and a movement locus of
22 -50.05408 1.000 1.81600  46.62 055682 the zoom lens of Example 5. The zoom lens of Example 5
23 179.37103 DD[23] 15 has the same configuration as the outline of the zoom lens of
;‘5‘ gz-?iifi 3-;% 1.84850 4379 056197 Example 1. Regarding the zoom lens of Example 5, Tables
26 420.89807 4.481 1.53775 7470 053936 13A.?ind .13B Sl(llow l?agic lens dat; thereof, E ableflé illlmf;
27 _83.74654 1310 1.84661  23.88  0.62072 speci catlonap variable surlace 1stances thereot, Table
78 _263.60224 DD[28] shows aspheric coefficients thereof, and FIG. 11 shows
5o aberration diagrams thereof.
TABLE 13A
TABLE 10B
Example 5
Example 4
25 sn R D Nd vd 0gF
Sn R D Nd vd 0gF
1 660.36339 2.900 148749 7032 052917
29(8t) @ 1314 2 93.66151 1.100
30 135.56229 3431 159282 68.62  0.54414 3 91.56394 8.580 1.84661  23.88  0.62072
31 —383.52658 0.120 4 271.88556 6.728
32 61.16572 9.188 153775 7470  0.53936 ., 5 -340.34497 2500 190265 3577  0.58156
33 -57.65053 0.800 1.90043 37.37 0.57668 6 178.60028 3.120
34 124.22061  DD[34] 7 187.61047 10910 153775 7470  0.53936
35 59.93140 1.200 1.59349 67.00 0.53667 ] _187.61047 0.120
36 47.19850 8015 1.59270 3531  0.59336 9 141.82380 2550  1.80518 2545  0.61571
37 -124.50526 1.997 10 108.90478  21.720
38 48.17573 6274 153775 7470 0.53936 1 106.98186 2510 1.84666  23.80  0.62155
39 -439.41580 0.700  1.87070 4073 056825 33 |y 7549200  13.060 143700 9510  0.53364
40 37.26081 4.154 13 ~2545.53987 0.120
41 683.19786 4.179 1.51860 69.89 0.53184 *14 R0.24274 10.080 1.53775 74.70 0.53936
43 -34.57507 0.810 155032 75.50  0.54001 16 83.54741 7430 173800 3233  0.59005
44 192.15057 3.324 1.84661  23.88  0.62072 17 -101.71700 0910 143700 9510  0.53364
45 -120.29170 2.000 40 18 68.51214 4.080
46 ® 2620 151680 6420 053430 19 -908.57342 0810  1.80400 46353 055775
47 ® 40.105 20 36.62600 3320 180518 2546  0.61572
21 60.57187 6.520
22 -49.62982 1.000 1.81600  46.62  0.55682
23 206.09903 DD[23]
TABLE 11 45 24 248.66025 3.830 1.84850 4379 056197
25 -127.88014 0.120
Example 4 26 403.07188 4.650 153775 7470  0.53936
27 ~82.46300 1.310 1.84661  23.88  0.62072
WIDE TELE 28 —260.80547 DDJ[28]
Zr 1.0 3.0 50
f 80.026 241.679
FNo. 2.75 3.31 TABLE 13B
20(°) 32.6 10.6
H 23.15 23.15 Example 5
DDI[15] 1.550 61.664
DD[23] 31.743 1.399 S R b Nd d 0oF
DD[28] 25.144 5.344 33 n M -
DDJ[34] 13.940 3.970 29(St) @ 1.450
30 14730513 3.430 1.56883  56.04  0.54853
31 -310.34263 0.120
32 55.92500 9.680 1.53775 7470  0.53936
TABLE 12 60 33 ~55.92500 0.800 1.90043  37.37  0.57668
34 115.58583  DD[34]
Example 4 35 62.52786 1.200 1.59349  67.00  0.53667
36 49.37100 7.780 1.59270 3531  0.59336
Sn 3 14 37 -102.58845 0.650
38 46.08726 6.060 1.53775 7470  0.53936
KA 1.0000000E+00 1.0000000E+00 39 ~358.75300 0.700 1.87070 4073 0.56825
A4 5.5208061E~08 -9.4799847E-08 65 40 37.16796 4.099
A6 ~1.0072006E-12 1.3863543E-12 41 49235132 4350 1.51860  69.89  0.53184
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TABLE 13B-continued
Example 5
Sn R D Nd vd 0gF
42 -70.19266 22.170
43 33.61039 0.810 1.55032 75.50 0.54001
44 148.62700 4.000 1.84661 23.88 0.62072
45 —148.62700 2.000
46 @ 2.620 1.51680 64.20 0.53430
47 @ 38.954
TABLE 14
Example 5
WIDE TELE
Zr 1.0 3.0
f 80.039 241.719
FNo. 2.75 3.31
20(°) 32.6 10.6
IH 23.15 23.15
DDJ15] 1.530 60.560
DDJ[23] 31.710 1.234
DDJ[28] 24.110 5.646
DDJ[34] 15.970 5.880
TABLE 15
Example 5
Sn 3 14
KA 1.0000000E+00 1.0000000E+00
A4 6.7279802E-08 -1.2787733E-07
A6 —3.7240493E-11 1.1940669E-10
A8 8.7826157E-14 —3.7829378E-13
Al0 —1.4858094E-16 7.1439023E-16
Al2 1.7046704E-19 —8.8408340E-19
Al4d —1.2500084E-22 7.0935191E-22
Al6 5.5791740E-26 —3.5603139E-25
Alg -1.3778666E-29 1.0156542E-28
A20 1.4397885E-33 -1.2564176E-32

Table 16 shows values corresponding to Conditional
Expressions (1) to (4) of the zoom lenses of Examples 1 to
5. The values of a focal length, shown in Table 16 are based

on the d line.
TABLE 16
Expression No.
) @ ©) “)
On — (0.6483 - vnl - Onl - 1f2/
0.001802 x vn) vpl Opl pll
Example 1 0.0567 65.58 -0.07119 0.563
Example 2 0.0567 65.58 -0.07119 0.514
Example 3 0.0671 68.49 -0.05632 0.619
Example 4 0.0361 46.21 -0.04441 0.646
Example 5 0.0567 62.77 -0.05641 0.580

As can be seen from the data described above, the zoom
lenses of Examples 1 to 5 have a maximum image height of
23.15 and a large image circle while being downsized, and
realize high optical performance with various aberrations,
including a lateral chromatic aberration, which are favorably
suppressed.

Next, an imaging apparatus according to an embodiment
of the present disclosure will be described. FIG. 12 is a
schematic configuration diagram of an imaging apparatus
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100 using the zoom lens 1 according to the above-mentioned
embodiment of the present disclosure as an example of an
imaging apparatus of an embodiment of the present disclo-
sure. Examples of the imaging apparatus 100 include a
broadcast camera, a movie camera, a video camera, a
surveillance camera, and the like.

The imaging apparatus 100 comprises the zoom lens 1, a
filter 2 disposed on an image side of the zoom lens 1, and an
imaging element 3 disposed on an image side of the filter 2.
Further, FIG. 12 schematically shows a plurality of lenses
included in the zoom lens 1.

The imaging element 3 converts an optical image, which
is formed through the zoom lens 1, into an electrical signal.
For example, it is possible to use a charge coupled device
(CCD), complementary metal oxide semiconductor
(CMOS), or the like. The imaging element 3 is disposed
such that the imaging surface thereof is coplanar with an
image plane of the zoom lens 1.

The imaging apparatus 100 also comprises a signal pro-
cessing section 5 that performs arithmetic processing on an
output signal from the imaging element 3, a display section
6 that displays an image formed by the signal processing
section 5, a zoom controller 7 that controls zooming of the
zoom lens 1, and a focusing controller 8 that controls
focusing of the zoom lens 1. Although only one imaging
element 3 is shown in FIG. 12, a so-called three-plate
imaging apparatus having three imaging elements may be
used.

The technology of the present disclosure has been hitherto
described through embodiments and examples, but the tech-
nology of the present disclosure is not limited to the above-
mentioned embodiments and examples, and may be modi-
fied into various forms. For example, values such as the
radius of curvature, the distance between surfaces, the
refractive index, the Abbe number, and the aspheric coeffi-
cients of each lens are not limited to the values shown in the
numerical examples, and different values may be used
therefor.

What is claimed is:
1. A zoom lens consisting of, in order from an object side
to an image side:

a first lens group that has a positive refractive power;

a second lens group that has a negative refractive power;

a third lens group that has a positive refractive power;

a fourth lens group that has a positive refractive power;
and

a fifth lens group that has a positive refractive power,

wherein during zooming from a wide-angle end to a
telephoto end, the first lens group and the fifth lens
group remain stationary with respect to an image plane,
the second lens group moves to an image side, and the
third lens group and the fourth lens group move along
an optical axis while changing a distance with each of
adjacent lens groups,

wherein the first lens group consists of, in order from an
object side to an image side, a first a lens group that
remains stationary with respect to an image plane
during focusing and has a negative refractive power, a
first b lens group that moves along an optical axis
during focusing and has a positive refractive power,
and a first ¢ lens group that remains stationary with
respect to an image plane during focusing and has a
positive refractive power, and

wherein the second lens group includes one positive lens
and one or more negative lenses successively in order
from a most object side to an image side.
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2. The zoom lens according to claim 1,

wherein among the negative lenses included in the second
lens group, for the negative lens having a largest Abbe
number based on a d line, assuming that an Abbe
number based on a d line is vn and a partial dispersion
ratio between a g line and an F line is 6n, the following
Conditional Expression (1) is satisfied,

0.01<6n—(0.6483-0.001802xv#)<0.08 ).

3. The zoom lens according to claim 1,

wherein among the negative lenses included in the second
lens group, the negative lens having a largest Abbe
number based on a d line is disposed on an image side
of'the positive lens to be successive to the positive lens.

4. The zoom lens according to claim 1,

wherein the positive lens and the negative lens disposed
on an image side of the positive lens to be successive
to the positive lens are cemented with each other to
form a cemented lens.

5. The zoom lens according to claim 4,

wherein assuming that an Abbe number of the positive
lens of the cemented lens based on a d line of is vpl,
a partial dispersion ratio between a g line and an F line
of the positive lens of the cemented lens is 6pl, an
Abbe number of the negative lens of the cemented lens
based on a d line is vnl, and a partial dispersion ratio
between a g line and an F line of the negative lens of
the cemented lens is Onl, the following Conditional
Expressions (2) and (3) are satisfied,

35<vnl—vpl<70 )

~0.09<611-6p1<-0.03 3).
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6. The zoom lens according to claim 1,

wherein assuming that a focal length of the second lens
group is f2 and a focal length of the positive lens is fp1,
the following Conditional Expression (4) is satisfied,

0.3<|2/fp11<0.65 @.

7. The zoom lens according to claim 1,

wherein the second lens group consists of two or more
positive lenses and three or more negative lenses.

8. The zoom lens according to claim 2,

wherein the following Conditional Expression (1-1) is
satisfied,
0.02<67-(0.6483-0.001802xv#)<0.07 (1-1).

9. The zoom lens according to claim 2,

wherein the following Conditional Expression (1-2) is
satisfied,

0.03<61—(0.6483-0.001802xv#)<0.07 1-2).

10. The zoom lens according to claim 5,
wherein the following Conditional Expression (2-1) is
satisfied,

45<vnl-vp1<70 @-1).

11. The zoom lens according to claim 5,
wherein the following Conditional Expression (3-1) is
satisfied,

~0.08<611-8p1<—0.04 G-1).

12. The zoom lens according to claim 6,
wherein the following Conditional Expression (4-1) is
satisfied,

0.4<|2/fp11<0.65 @-1).

13. An imaging apparatus comprising the zoom lens
according to claim 1.

#* #* #* #* #*



